Inhibitory modulation of human estrogen receptor α and β activities by dicyclohexyl phthalate in human breast cancer cell lines.
Phthalate esters (PAEs) are man-made compounds that are used widely in industry, and the ubiquitous exposure of humans to PAEs has been reported. Although some PAEs have been suggested to function as xenoestrogens in in vitro systems, such as human estrogen receptors (ERs) expressed in Chinese hamster ovary (CHO)-K1 cells, few studies have attempted to elucidate whether PAEs affect human ERα/ERβ-mediated signaling in human breast cancer cells (i.e., combination between human ERs and human cells). Thus, further experiments are needed in order to clarify the activities of PAEs. Among the 9 PAEs (carbon# in the side chains: 2-8) investigated, dibutyl phthalate (DBP), dipentyl phthalate (DPENP), and dicyclohexyl phthalate (DCHP) were found to exhibit strong anti-estrogenic activities in MCF-7 cells (ER-positive) in the presence of 1 nM 17β-estradiol (E2). Since limited information is currently available on DPENP and DCHP, we herein focused on these two PAEs. Experiments using MDA-MB-231 cells (ER-negative) transfected with human ERα or ERβ expression plasmids revealed that DCHP was a markedly stronger anti-estrogenic PAE than DPENP; DCHP inhibited ERα and ERβ activities stimulated by 1 nM E2 with IC50 values of ~5 and 11.2 µM, respectively. Furthermore, DCHP abrogated diarylpropionitrile (DPN)-stimulated ERβ activity with an IC50 value of 5.17 µM, which was approximately 2-fold stronger than that of DPENP (IC50 = 10 µM). The results of the present study suggest that PAEs (DCHP) function not only as an anti-estrogen for ERα, but also for ERβ, at least in human breast cancer cell lines.